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Lighting in Sweden, 1940-50 


By IVAR FOLCKER 


Introduction 


| feel that, right at the beginning of this address, I should make it clear that there 
is little that is unique about lighting in Sweden and that such developments as there 
have been owe much to developments in other countries and to international collabora- 
tion. We have learned much from Great Britain, whose achievements in scientific 
lighting research still continue. For example, the very important pioneer work of 
Sir Clifford Paterson is well known and highly appreciated in our country; your 
excellent literature on illuminating engineering has many interested readers in 
Sweden—books like Walsh’s “ Photometry,” “The Theory and Design of Lighting 
Equipment” by Jolley, Waldram and Wilson, “The Measurement of Colour” by 
W. D. Wright, “ Sight, Light and Efficiency,” by H. C. Weston, to mention just a few 
—have their place on the bookshelf of the Swedish illuminating engineer. There you 
also will find other lighting literature emanating from your country including, of course, 
the interesting periodical “ Light and Lighting” and the Transactions of this dis- 
tinguished Society. I am, therefore, delighted to be given this opportunity to present 
to the members of The Illuminating Engineering Society of Great Britain the compli- 
ments and best wishes of their Swedish colleagues and to thank you for all your con- 
tributions to lighting progress, which have been of an inestimable value to our country 
as well as others. Personally I would also like to thank you most heartily for the great 
honour done to me, through your kind invitation to address this meeting. 

Before presenting this address on lighting in Sweden I hope, therefore, that I 


» have made it clear that I have no remarkable news to impart to you but give only a 
/ summary of recent developments and present trends in my country. My address 
is divided into the following four sections:— 


1. Some General Background Information. 
Lighting Principles. 
Interior Lighting Practice. 
Some Lighting Investigations. 


General Background Information 


As a consequence of the geographical location of Sweden, between latitude 
56 deg. N and 68 deg. N, representing on the ground a distance of approximately 
1,000 miles, daylight conditions differ considerably between winter and summer. For 
instance, in a city located on the latitude of Stockholm (594 deg.), there will in the 
winter be sufficient daylight to give acceptable indoor lighting during about 1,000 
hours, or about 23 per cent. of the total time. During the three darkest months 
(November, December and January) the corresponding time will be about 370 
hours or 17 per cent. of the total time. For the northern parts of the country these 
figures, of course, will be lower. During the summer, however, the hours of day- 
light will be rather long and can, for reasonable indoor lighting in Stockholm be 
estimated as an average of about 60 per cent. of total time. 
_ These figures have been mentioned only to show the high degree to which we 
in OUr country are dependent upon artificial lighting. The desire of the general 


; An Address presented at a meeting of the Society held at the Playhouse Theatre, Buxton, May 18, 1950. 
Mr. Ivar Folcker is Managing Director of the Swedish Lighting Association, President of the Swedish Illuminating 
imeering Society and a Vice-President of the International Commission on Illumination. 
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public to get better artificial lighting has been one of the most important reaso, 
for the extensive electrification that has been carried out in Sweden wher 
fortunately, an ample supply of hydraulic power is at our disposal. In the citis 
about 100 per cent. and in the rural districts about 90 per cent. of the populatiq 
are now using electric light. Before the war gas was used for street lighting to ; 
small extent in some towns, but its use for lighting has now been discontinued, 

As in many other countries, it was a considerable time before real improvement 
in the lighting conditions were made. _ Illuminating engineering, in a modern seny 
did not exist in our country before World War I. The formation in 1926, by the 


Fig. |. Church interior lighted with specially designed chandeliers. 


lighting industry, of the Swedish Lighting Association was an important step. This 
organisation has the task of supplying information about general lighting principles and 
modern lighting practice, and giving suggestions for possible developments. A ver) 
valuable complement to this organisation is the Swedish Illuminating Engineering 
Society which was founded in 1942 and which is the recognised body for technical 
and scientific work on lighting and for the exchange of experiences between individuals 
in much the same way as is your Society. The Council of the Society also acts as 
the Swedish National Committee of the International Commission on Illumination. 
Our lighting journal “Ljuskultur,” edited by the Swedish Lighting Association, is 
now the official organ for the Danish, Norwegian and Swedish lighting organisations, 
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LIGHTING IN SWEDEN, 1940-50 


between whom excellent collaboration, in which Finland also takes an active part, 
has been established ('). 


Lighting Principles 


The general principles on which lighting technique in Sweden is formed are the 
same as those accepted in other countries. The physiological-psychological relations 
between sight and light have been given a fundamental position in aiming at the goal 
of comfortable seeing. Accordingly we have created for practical use the simple 
rule that “ Good lighting is light without glare, in sufficient quantity, on the right 
place,” which theme has been varied and exemplified for various circumstances. Since 
with the advent of the fluorescent lamp the colour of the light has also become a 
problem, we have now added “light of suitable colour.” 

The demand for light without glare has been given the first place in our lighting 
tule, as glare, whether direct or indirect or both together, is the most common and 
the most severe fault in a lighting installation. After long experience with incandescent 
lamps it seemed that we had this trouble under control. But now, with the introduction 
of fluorescent lamps, the fight against glare has started all over again. At first it was 
argued that as the brightness of fluorescent lamps was so low there was no glare, and 
sreening was therefore unnecessary. Thus a great number of installations were made 
with unscreened lamps. Experience has shown that this was a mistake: fluorescent 
lamps are far from glareless. Direct glare is, of course, less obvious than with 
incandescent lamps, but that makes it only more dangerous. Further, the risks of 
indirect glare, because of the length of the tubes, are much greater. Very often these 
wo kinds of glare are combined which is, I think, the chief reason why the opinion 


Fig. 2. An example of ‘ permanent’ architectural lighting. 
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is very often expressed that fluorescent light is more tiring to the eyes than incandesoey 
lighting. 

The first approach to the glare problem with fluorescent lighting was to recon, 
mend the use of screened lamps, particularly in the case of lamps within the nom 
angle of sight, and screening devices in fittings have, in the last few years, ben 
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essentially improved. Further, it is recommended to avoid, if possible, the locatinf— (a) Fluo 
of light sources in direct line with the normal line of vision. Generally, we try In S\ 
place them just to the left of the work area and parallel to the normal direction of 3,500, 4,5 
seeing, in which case the risks for direct as well as for indirect glare will be reduced sents abo 
to a minimum and a comfortable brightness distribution will be obtained. In thi results 1” 
connection, of course, the colours of the room surfaces, furniture, machines, etc., ar windows, 
important, and greater attention is now being given to this aspect of illuminatin in kitche 
engineering (2). in the dc 

Light in sufficient quantity is the second point in our principal programme. matches 
What is sufficient quantity? On that point it seems to me that the doctors still dis. available 
agree. I think, however, that there is no doubt that we need much more light inf % archit 
working premises of all kinds, especially, of course, for difficult seeing tasks, tha jm lighting. 
was used before. As modern light sources, such as fluorescent and other types of (b) Mia 
discharge lamps, have made higher levels of illumination both technically and econoni- Met 
cally possible, recommendations for new lighting values were worked out and accepted for gene 
in 1948. In this matter we have in general followed the British values for indoo§ a: nece 
lighting which seem equally suitable for the conditions pertaining in our country. Off ar ysed 
course, there are minor differences in the level recommended; in some cases we have low freq 
lower values, in others higher values, but on the whole they correspond very closely. 

Various tasks are classified into five normal and one special group. For the firt§ (c) Soa 
group, the recommended values rise in geometric series from 20 to 300 lux. For Sod 
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special lighting tasks, the value lies between 500 and 5,000 lux (50-500 lumens per 
sq. ft.). A special pamphlet specifying about 600 working processes, particularly thos 
involving difficult seeing conditions, has beeri prepared as a guide (3). For the five 
normal lighting groups, general lighting only is most common; in the special group ther 
will be a combination of local and general lighting. The values recommended ar 
minima required on the working area in continuous use, and it is further recommenced 

























































































that in no place in the workroom should the illumination be less than one-third of life “ 
the recommended value. Experience shows that it is advisable to choose values deities 
higher than the minima recommended for particular seeing tasks for working one 
premises without daylight. In Sweden, both during the war and since, a number of a “se 
factories were built into solid rock and are hence windowless, and in these the author- 
ties demand a minimum average value of not less than 200 lux, independent of the § (¢) In 
seeing task. In 
With regard to the two remaining questions of light in the right place and ligh § &pptox 
of suitable colour, it need only be said about the former that it emphasises the need § Sweder 
of careful planning before the installation is made. Regarding the colour of the § 2perc 
light, there is reason to stress that fluorescent lamps of white (3,500 deg. K) and day-— 
light colour (5,500 deg. K) from a psychological point of view need illumination values Lightir 
of not less than 150 and 300 lux respectively. Thus the natural place to use them § . In 
should be where such values are needed. lightin 
lightin 
; Interior Lighting Practice - 
Light Sources (a) / 
Through the introduction of the new light sources, discharge and fluorescent, U 
the possibilities of better lighting have essentially increased. In the same propor @ (en ye 
tion the demand on the discernment and technical skill of the illuminating engineer factor 
has also been enlarged. It should not be denied that, at least at the beginning, in out § consic 
908 Vol. X¥ 
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eagerness to apply the new light sources as widely as possible we made many mistakes. 
It seems to me that a most essential task in illuminating engineering to-day is an 
honest attempt to get the right lamp in the right place. My own experiences on this 
point up to date can be summarised as follows : — 


(a) Fluorescent Lamps ; 

In Sweden there are three sizes used, 20, 40, and 65 watt, all hot-cathode, in colours 
3,500, 4,500, and 5,500 deg. K. The most common type is 40 watt, white, which repre- 
sents about 80 per cent. of the total in use. These lamps have been used with good 
results in industries concerned with high quality production, in stores and shop 
windows, in Offices and in schools. In the home they are in use to a certain extent 
in kitchens, but not in other rooms. An increasing interest is, however, expected 
in the domestic lighting field as soon as a more suitable light colour, i.e., one which 
matches well with incandescent, and when suitable shapes and sizes of fittings are 
available. These limiting conditions apply also to some other fields of lighting, such 
as architectural and decorative lizhting, which are not yet fully opened up to fluorescent 
lighting. 

(b) Mixed Mercury Lamps 

Mercury lamps mixed with tungsten are still used with good results, particularly 
for general lighting in industrial buildings with high ceilings where high-power units 
are necessary. Lamps containing mercury and incandescent sources in the same bulb 


are used in many places in industry and also for street lighting in the cities where the 
low frequency of switching gives longer life and greater economy. 


(c) Sodium Lamps 


Sodium lamps are chiefly used in foundries and other industrial plants where there 
ismuch smoke and dust in the atmosphere, and also in industrial yards, outdoor work- 


places, etc., where colour discrimination is of no importance. They are also used 
for public lighting, a particular use being to indicate special points on the road such 
as crossings, dangerous bends, etc. 


(d) Mercury Lamps 


The use of mercury lamps is restricted to places where their high efficiency, long 
life and special colour are of advantage. Installations will be found in certain in- 
dustries and for outdoor lighting. In the mining industry, they are used for lighting 


the sorting-bands as the colour of the light makes it easier to distinguish some kinds 
of iron-ore from the rock. 


(e) Incandescent Lamps 


In all other lighting fields the incandescent lamp is still the main light source. An 
approximate indication of the proportion of the various light sources installed in 
Sweden at present would be about 87 per cent. incandescent, 10 per cent. fluorescent, 
2 per cent. mixed mercury and about 4 per cent. each for sodium and mercury. 


Lighting Practice 


; In this section of my address I do not propose to attempt to cover all fields of 
lighting but only to give examples from the fields of (a) architectural and decorative 


lighting, (b) home lighting and (c) fluorescent lighting, these being perhaps of greatest 
interest to you. 


(a) Architectural and Decorative Lighting 

Unfortunately there is not very much to report under this heading as in the last 
ten years all building activity has been concentrated on production and welfare, i.e., 
actories, schools, hospitals, where the functional character of the lighting must be 
considered as more essential than the decorative aspect. But I think, and we lighting 


Vol. ¥V., No, 7, 1950 229 





FOLCKER 


people anyhow must remember, that 
there are still many places where the 
lighting task is simply to create a feel. 
ing of comfort and beauty in the interio; 
it self, in which case the lighting tech. 
nique has to be exchanged for the light. 
ing art and the quantity of light is les; 
important than the quality of light. 
A typical example of this kind of 
lighting is in the lighting of churches 
where the architectural details as well 
as the special atmosphere of the interior 
itself have to be taken into considera- 
tion. Very often in Swedish churches, 
at least in those built before the intro. 
duction of electric light, the lighting is 
by chandeliers over the nave. With 
electrification the former candles have 
been replaced by tungsten lamps, usually without any form of screening. Consequently 
the glare in certain directions is, of course, most troublesome. The question of 
relighting such churches has been given some thought and some new installations 
have been carried out. In the example shown in Fig. 1, new chandeliers, specially 
designed, have been arranged in two rows; this installation gives much better results. 
Other places requiring “ architectural” lighting are theatres, cinemas, restaurants, 
some kinds of stores, and assembly-rooms of various kinds. In the period between 
World Wars I and II, there was a great interest all over Europe for so-called “ lighting 
architecture,” or lighting fixtures “ built in” the building during construction. Our 
experience of installations of that kind was not encouraging; for instance, cleaning 


Fig. 3. Modern lustre fitting. 


Fig. 4 (Left). Typical 1938 fitiing. (Right). Winning design in fittings competition, 1948. 
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Figs. 5 and 6. Typical domestic lighting fittings. 
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and relamping were serious difficulties. The general opinion among our architects 
is that the lighting equipment should not be too permanently connected to the building, 
but should be arranged in a more flexible way with arrangements for easy maintenance 
and for alterations to be made if required (Fig. 2). 

In the decorative lighting field, lustres of various styles have a great popularity in 
our country and some of our glassworks have tried to construct special kinds for use 
with electric lamps. (Fig. 3.) 


(b) Home Lighting 

This is the biggest field of all, and I should estimate that it covers about 60 per 
cent, of all lighting points installed. To plan good lighting in a home is no simple 
matter because the lighting cannot be based solely on technicalities and consideration 
has to be given to that irrational factor called individual taste. The efforts made in 
our country to raise the standard of home lighting have so far been successful only in 
connection with kitchens; in other rooms there is still much to be done though, of 
course, there is a big difference between to-day and, say, 25 years ago. 

There are in my opinion, two important matters which affect progress in home 











lighting. First it is necessary to have improved electric installations in which modern 
demands on the location and number of outlets, etc., are given more thought than 
at present. With existing methods of wiring, the number of outlets in the walls are 
too few to enable the user to get light where he wants it. The second matter needing 
consideration is the design of fittings, which should combine technical and aesthetical 
qualities. The Swedish fixture manufacturers have made considerable efforts in this 
respect. A few years ago, as a result of outspoken criticism from architects a com- 
petition was arranged to get suggestions for new fittings in a combined living and 
dining-room with fixed furnishings (*). Twelve well-known architects and artists were 
invited to take part in this competition. As a result of the competition, the fitting, 
shown together with a common commercial fitting in Fig. 4, received the first prize. 
Some progress is apparent with this “new look ” fitting but there is also one essential 
drawback. The general public will not buy fittings of this kind. Just as people like 
afeather in the hat or a flower in the buttonhole, so they prefer some trimming with 
their lighting fittings. Something between the two models in Fig. 4 will, I think, 
ptobably satisfy both parties. Fittings of such a kind in great variation have there- 
fore been produced, and also sold, in recent years. Some examples are shown in 
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Fig. 7. Standardised system for fluorescent lighting. 


Figs. 5 and 6. It is a hard job to improve home lighting; it needs great effort and yet 
more effort, but I think it is worth while. 


(c) Fluorescent Lighting 


The introduction of the fluorescent lamp has of course been the big event for the 
lighting industry in Sweden as in many other countries during the last decade. A 


great deal has been done in manufacturing the lamps themselves and the necessary 
auxiliary gear. The fittings designers and manufacturers have also been very busy 


~ 





Assembled fittings. 
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and since materials became less scarce than formerly, some good-class fittings have 
been constructed, especially those for industrial and commercial use. 

As already mentioned, the most common fluorescent lamps used in our country 
are 20-watt 24-in., and the 40-watt 48-in. As a consequence .it seemed also possible 
to standardise the fittings, at least the main parts of them. The first trials in this 
direction were made by Annell. Now the Asea Co. has worked out a complete system 
) for 1x20, 2x 20, 1x40, 2x40, and 2x 40-watt, LC-circuit. The skeleton (Fig. 7) 
consists of an open U-shaped steel bar on which choke, lampholders and starter are 
' mounted. The upper part of the steel bar has a flange to which various arrange- 
> ments for hanging can be fixed. The bars can easily be connected to each other 
» in a continuous row and the 
light distributing and screen- 
ing devices can easily be 
attached to the skeleton. 

There are a further six types 
of reflectors for various light 
distributions and two types 
Sof louvre. Some of the 
fittings of this system com- 
pletely mounted are shown in 
Fig. 8 (°). 
Certain types of fitting for 
operation in wet or explosive 
atmospheres have been con- 
structed to meet demands for 
| increased safety. For these 
fittings, conducting parts 
have been enclosed in a 
waterproof iron case or in a 
» gas-proof glass cylinder 
which cannot be opened 
without special tools. 
For rooms of more repre- 
sentative character there is a 
need for some decorative 
effect on the exterior, In 
such cases more glass and 
other artistic and expensive 
materials are used than in the 
' standard stypes (Figs. 9, 10). 
It is difficult to get much : 
variation in the shape of the Fig. 9. Decorative louvred fitting. 
fittings because of the longish 
form of the light source. Attempts have been made to make square fittings by using 
four 20-watt 24-in. lamps instead of 2 x 40-watt. It may be possible to get more 
variation when circular lamps become available. 

Many installations are made for the textile industry, and Fig. 11 shows one in 
a weaving mill where the light sources are arranged parallel to the direction of viewing. 
Figure 12 shows another installation in the sorting room of a factory making high- 
quality paper. It will be noticed that the lighting is confined to one side of the room 
only in order to get a light distribution giving shadows in the surface of the papers, 
thus making the task of sorting easier. 

A great number of schools has been built in Sweden during the past 10 years, 
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Fig. 10. Decorative 
fluorescent lamp fitting, 


and a Government committee has been studying the question of lighting in orde 
to lay down some Code of Practice. They recommend as the standard fitting fo 
normal classrooms a fluorescent lighting fitting of the type shown in Fig. 13, which 
will give about 15 Im./ft.2 at desk-level area, and about 20 Ilm./ft.2 on the teacher’ 
desk and the blackboard. This kind of lighting is now very common and has alw 
been installed in older school buildings. 

Lighting installations in offices are very often arranged with fluorescent lamps 
in a row close to the window wall (Fig. 14). This is because office furniture is 
usually arranged to follow the distribution of daylight within the room, and it there- 
fore seems logical to try to get the same kind of distribution by artificial light. If 
there are several rows of desks, etc., in the inner part of the room the same system 
is repeated. By this means there is little risk of indirect glare, which is so common 
in offices. An average level of general lighting is 15-30 Im./ft.2 

In lighting stores and shop windows the problems are more individual, but in 





Fig. 11. Fluorescent lighting in a weaving mill. 
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Fig. 12. Fluorescent lighting in the sorting room of a factory making high quality paper. 


general follow practice in Great Britain, including a few examples of “louverall” 
ceilings in shop windows (?). 
Some Lighting Investigations 


The more lighting progresses, the more problems there will be to solve. Many 
of the problems which we will have to face will be due to the fact that lighting 
technique, in a much higher degree than any other technique, has to take the human 


Fig. 13. Fluorescent lighting in a classroom. 
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factor into consideration. Considerable research into lighting matters is therefo, 
being carried out. Up to the present less work has been done in Sweden than in Grey 
Britain, the U.S.A., Holland and, before the war, Germany. Competition for gran 
for research work of different kinds is very severe and little money has been avail. 
able for lighting research. In recent years, however, it has been possible to stay 
some investigations about which a few words might be said. ; 

Among theoretical contributions to the field of vision should be mentioned thoy 
of Professor Ragnar Granit and his collaborators at the Nobel Institute for Neun. 
physiology. This work, known to many of you, deals with the electro-physiology of & 
the retina. In 1934, the conclusion had emerged that light not only excites th § 
retinal cells to discharge impulses but, under certain circumstances, ‘also may block, 
or entirely inhibit, a discharge conducted through the optic nerve. Phenomena such 
as glare and contrast are intimately connected with this inhibition. 

Another aspect of this work to which Granit devoted several years (1937-1949) 


Fig. 14. Office lighting; lamps close to window wall. 


was the analysis of the spectral properties of the discharge from restricted areas of 
even single fibres in the retina. A variety of animals was studied by picking up the 
impulses with micro-electrodes from the retina. Very definite evidence for specific 
colour analysers was obtained. Narrow bands of specific sensitivity, modulators. 
were noted within three spectral regions, one in the red around 6,0004, one in the 
green around 5,200 ‘4 and one in the blue around 4,600 A. In addition certain cells 
gave a distribution of sensitivity corresponding fairly well to the human photopic 
luminosity curve, the so-called dominators, which according to Granit represented 4 
synthetic action by the retinal neurones. Finally, Granit and Garnandt developed 
an electrical polarisation method of analysis of colour reception in the retina. By 
this method, too, modulators confined to the same three regions in the spectra were 
found (°). 

The relation between vision and the colour of light is the subject of another 
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LIGHTING IN SWEDEN, 1940-50 


p Fig. 15. The 


Takistoskop. 


© investigation carried out at the Royal University of Technology in Stockholm by 


Hassel and Ronge. When fluorescent lamps were introduced it was said that visibility 
by means of this light would not be as good as with light from tungsten lamps. An 
investigation was therefore carried out to compare seeing conditions under light from 
fluorescent lamps, daylight and light from incandescent sources both for foveal and 
peripheral vision. For this investigation a special apparatus called the takistoskop 
was made (Fig. 15). The test objects were neutral-grey Landolt rings of three kinds: 
(a) with opening to the left, (b) with opening to the right, and (c) with openings on 
both sides. These rings are exposed one at a time within a few seconds, and in an 


| irregular sequence. The observations are electrically registered on counters in such 


a way that the subject pushes a button to the right or to the left according to the 
observation. The variables are, size of the rings, contrast, illumination value, light 
colour and time of exposure. This investigation is not yet finished, but there will 
probably be a definite report given at the I.C.I. meeting in Stockholm in 1951. It 
may, however, be indicated that up to the present there gppears to be no difference 
in visibility with the different illuminants; but as there are still many tests to be carried 
out, it may be wise to wait and see. 


As the radiation from discharge and fluorescent lamps, in addition to visible 
light, also includes ultra-violet, the question has been raised whether artificial lighting, 
in conformity with outdoor daylight, should contain ultra-violet radiation. This 
problem is of great interest to those Scandinavian countries far to the north, where 


| the ultra-violet component of daylight during the greater part of the year is very 


small. An investigation to ascertain the hygienic influence in this respect has been 
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carried out by Dr. H. Ronge, at the Physiological Institution of the University y J of pl: 
Uppsala (7). north 

Special lighting fittings, each containing a mercury-quartz lamp with sun-filt, —& source 
and three incandescent lamps, were installed in two classrooms in one of the publi; & rule, 
schools at Uppsala (Fig. 16). The surfaces of the fixtures and of the rooms wer ™& with ' 
specially painted to give the maximum reflection of ultra-violet. The intensity i) & (i) W 
ultra-violet was chosen so that a light erythema was seen after four to five hours, & additi 

The pupils in these two classes were regularly controlled by the doctor, who pai it is ! 
special regard to changes in consistence of the blood and physical condition. To ge speci 
comparisons the same control was made on pupils in two other classes without UV § flowe' 
radiation. In all there were 220 children engaged in the investigation which wa ™& case ! 


carried out over a period of two years. about 
The control of the blood showed that considerable changes in percentage of lime | 1.C-L 
and phosphates took place during the winter in the comparison group, but not in the ! 


U.V. group. The control of the physical condition showed that the U.V. group hai reseal 
the same condition in spring as in autumn, though this was not so with the control who 
group. é 

In spite of the good results which appear to have been obtained, it is as yet too 
early to state the practical consequences of this investigation, which are now bein 
continued with the new fluorescent sunlight lamps in combination with norma 


fluorescent. It is assumed that sufficient U.V. for a normal classroom will be ict 
obtained from lamps with an effect of 60-80 watts. Perhaps in the future it will be B oun 


possible to have lighting installations which are good for vision and for health. 
Among other investigations I would like to mention those of Dr. O. E. V. Gelin 
at Weibullsholm (Plant Cultivation Institute), Landskrona, regarding the cultivation 
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Special school lighting fittings containing mercury and incandescent lamps 
for u.v. irradiation. 
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of plants and vegetables under artificial light, a problem of great interest for 
northern countries (8), There have been comparisons made between all kinds of light 
1n-filt, [sources and the best results have been with mixed-mercury and fluorescent. As a 
publ; rule, the latter is recommended owing to the low heat radiation. In connection 
s wer ff with the use of light for this purpose there are two main points to be borne in mind: 
sity in (i) When forcing plants to flower, very good results can be obtained with little 
ours. | addition of light, and (ii) when forcing plants to vegetative development (e.g. lettuce) 
10 paid it is necessary to have as much light as possible. Mr. Gelin has constructed two 
To ge special kinds of fixtures, one of which is mobile and used for forcing plants to 
it UV I flower, the other fixed and used for forcing vegetative development. In the second 
sh wa Me case there are six fluorescent lamps used, giving an illumination value on the bed of 
about 400 Im./ft.2. A paper on this matter will also be presented at the next 
of lime | LCL. meeting. 
t in the Another subject now given more attention than in the past is daylight. The 
up hai research in this field has been carried out mainly by the Swedish architect G. Pleijel, 
contro! | who has produced fairly simple devices for daylight calculation purposes (°). 


sity of 


yet too Conclusion 

being I think that is all I have to report on the subject of “ Lighting In Sweden.” We 
normal # sre aware that we are only just beginning development in the interesting field of 
vill be lighting, but there is a lighting technique in the modern sense now growing up in our 
ri be country and interest is increasing. We therefore hope that in the future we shall be 


_ & able not only to learn from other countries but also to add something to international 
Gelin & collaboration in the lighting field. 

ivation It has therefore been a matter of great pride to the Swedish National Committee 
of LC.I. that the Commission has accepted our invitation to arrange the twelfth 
session of the I.C.I. in Stockholm at the end of June to the beginning of July, 1951. 
We will on that occasion be very happy indeed to welcome heartily as many of our 
British friends as possible to Sweden and to our capital, Stockholm. Of course we 
will not be able to make such excellent arrangements as those extended to the parti- 
cipants in the unforgettable I.C.I. Congress in Great Britain in 1931. I can only 
promise that we shall do our best to make your visit to our country as pleasant as 
possible. 
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Lighting of Fibre and Fabric 


By H. HEWITT, A.M.LE.E. (Member) 


Summary 


The paper reviews the applications of artificial lighting at all stages in 
the manufacture of clothing, from the raw fibre to the fabric, and from 
the fabric to the finished garment. 

Industrial lighting requirements are briefly assessed; observations are 
made upon interesting developments in this field and upon possible future 
trends. 

More detailed reference is made to the applications of light sources 
for quality control, particularly in regard to colour matching and light- 
fastness testing. 

The role of the newer illuminants in display lighting is discussed from 
the viewpoint of both vendor and purchaser, and a new approach is 
suggested to the problem of apparent colour-change. 


Contents 
(1) INTRODUCTION. (3.2) Light sources. 


(3.3) Choice and disposition of fittings, 
(2) VISUAL TASKS IN THE TEXTILE (4) LIGHTING FOR QUALITY CON. 
AND CLOTHING INDUSTRIES. TROL... 
(2.1) The cotton industry. (4.1) Inspection. _ 
(2.2) The wool industry. (4.2) Colour matching. 
(2.3) The silk and rayon industry. (4.3) Accelerated fading tests. 


(2.4) The linen industry. (5) LIGHTING FOR DISPLAY. 
(2.5) The clothing industry. (5.1) Effect lighting. 


(3) LIGHTING FOR PRODUCTION. (5.2) Service lighting. 
(3.1) Illumination intensities. (6) CONCLUSION. 





(1) Introduction 


The textile industries are concerned with two classes of natural fibre, i.e., vegetable 
and animal, together with a group of man-made fibres such as rayon and nylon 
Amongst fibres of vegetable origin are cotton, flax, jute and hemp, whilst wool and 
silk are of animal origin. These raw fibres must first be cleaned and converted into 
continuous yarn which is then woven or knitted into a fabric. This fabric usually 
requires to be bleached, dyed, printed and finished before it can be handed over to the 
clothing industry for conversion into garments. Textile processes form an interesting 
but intricate story in which the layman is soon bewildered by technical terms; terms 
which vary from industry to industry and even from town to town. 

Whilst each of the industries has its own particular requirements, ‘there is 4 
certain similarity in the general procedure. It may, therefore, be helpful to review 
in broad outline the processes of, say, the cotton industry, and briefly examine the 
differences in some of the other industries, in order to present a general picture of 
textile lighting requirements and assess the visual tasks involved. 


Fig. 1 shows a typical scene in a textile mill and indicates the necessity for good 
seeing conditions. 





Presented at the 1.E.S. Summer Meeting at Buxton, May 18, 1950. Manuscript received November ¥ 
1949. At the latter date the author was with Siemens Electric Lamps and Supplies, Ltd., and is now with th 
North Western Electricity Board. 
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(2) Visual Tasks in the Textile and Clothing Industries 


) (a1) The Cotton Industry 


In such operations as mixing, opening and scutching, the matted cotton fibre is 


+ loosened, freed from seed, etc., and condensed into a sheet or “lap.” These operations 
' do not involve any difficult visual tasks and good general lighting is sufficient. 


Carding is essentially a combing process in which any remaining seed, leaf and 


| dead or immature cotton is separated. The lap is converted into a fine web of clean 
» fibre which is then condensed into a rope-like mass or “ sliver.” 


The subsequent operations, i.e., drawing, slubbing, roving and doubling, are.all 


designed to straighten the fibres, reduce the thickness of the sliver, ensure uniform 


weight and prepare the material for final spinning. These operations are also carried 


F out in the card room and the working areas involved are long and narrow. Good 
' illumination is required on both horizontal and vertical planes so that the operative 
) shall see broken ends as soon as they occur and execute the necessary repairs. 


Fig. 2 shows a typical card room in a Lancashire cotton mill. In addition to 


' the carding engines seen on the right, the room contains the draw frames seen left of 


centre, and roving frames to the extreme left. The lap can be seen at the back of 


' the carding engines whilst the sliver emerges at the front and is coiled into cylindrical 


cans ready for the draw frames. 

The ring spinning frame, which is largely replacing the mule frame in many parts 
of the industry, is somewhat similar in construction to the roving frame but, as thread 
speeds are higher, the visual task is more severe. At this stage the cotton is drawn 
out to the required fineness or “count” and sufficient twist is put into the material 
to make the yarn strong. 

The weaving process consists in interlacing a continuous thread (known as the 
weft) amidst a series of parallel threads (the warp). The weft comprises the spun yarn 


' after it has been prepared for the loom in the operation known as winding. The 


warping process prepares many “ ends” 
of yarn in parallel formation on a roller 
or “beam,” which is afterwards sized 
to increase the strength and smoothness 
of the yarn so that it will bear the strain 
of weaving. 

The basic visual task in winding 
and warping is again the detection of 
broken threads, often against a confused 
background, and light sources must be 
carefully positioned in relation to the 
machines. 

Before the warp beam goes to the 
loom for weaving, comes the process 
known as “ drawing-in ” which presents 
one of the most difficult lighting prob- 
lems in the industry, each thread being 
drawn mechanically or by hand through 
the heald eyes and the reed (which 
keeps the threads equidistant). In plain 
weaving there are two setts of healds 
and the warp ends are drawn alternately 
through the front and back setts. On 
the loom the two healds are raised and 

Fig. 1. A textile operative at work. lowered in turn whilst the shuttle 
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Fig. 2. Card room in a Lancashire cotton mill. 


carrying the weft passes through the warp. Although modern looms are provided with 
automatic mechanisms to stop the loom when a thread breaks, the weaver must be 


quick to see where the break has occurred and must carefully watch the quality of 
the cloth as it is woven. 


Where pattern weaving is necessary the loom is a much more complicated machine, 
carrying as a superstructure a “dobby” or “ jacquard,” which determines the pattem 
to be woven. Because of these overhead obstructions a shed containing a number of 
such looms, particularly if they are closely spaced, presents something of a challenge 
to the illuminating engineer. 

The processes of bleaching, dyeing, printing and finishing also raise some interest- 
ing lighting problems, particularly in the design of vapour-proof and _ acid-proof 
fittings and the provision of colour matching facilities; these are matters which will be 
referred to again later. 


(2.2) The Wool Industry 


As indicated in the opening section, there are many similarities, and some differ- 
ences, between the cotton and wool industries but the basic lighting problems are much 
the same. 

In general however, cotton yarns have a higher reflection factor, and it is to be 
observed that the I.E.S. Code recommends a higher overall range of illumination 
intensities for the woollen and worsted industry than for the cotton industry. 


(2.3) The Silk and Rayon Industry 


The I.E.S. Code makes no recommendations for this industry, but the lighting 
needs differ from those in the industries already mentioned in two respects : 


(a) The yarns are usually of finer counts, the thread diameter being sometimes 4 
small as 2/1,000 in.; higher levels of illumination are therefore required. 
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(b) The reflection from silk and rayon yarns is specular and not diffuse as for 
cotton and wool; this renders more important the location of light sources in 
relation to the task and the operative. 


(24) The Linen Industry 

Again, the I.E.S. Code does not make recommendations, but it can safely be said 
that illumination intensities in the flax spinning and linen weaving processes should 
be similar to those provided for parallel operations in the cotton industry, with.one or 
two reservations. In preparing the raw fiax fibre there are such additional processes 
as hackling and spreading, which have no counterpart in any other industry, but these 
processes do not involve any difficult visual task. On the other hand, the process of 
“wet-spinning ” not only requires a high illumination intensity (owing to the darkening 
in colour of the wet yarn), but also raises special problems in the design of fittings 
for unusual working conditions. 


(5) The Clothing Industry 

The transition of the fabric to the finished garment involves such operations as 
marking out, cutting, sewing, pressing, and inspection. Colour discrimination is often 
f great importance, and the general lighting plan must allow for sustained visual 
york on the darkest colours. The textile industries and the clothing industry differ 
vitally in their general organisation, for whilst most spinning and weaving is carried 
on by relatively large concerns, the manufacture of clothing is undertaken by firms 
both large and small. This has led to a marked inequality in lighting standards in the 
clothing industry, and there are still in existence many workrooms which, in this respect, 
compete with those “‘ dark, satanic mills ” of which so much has been heard in the past. 


(3) Lighting for Production 


The spinning mill is usually a multi-storey building, in which the preparation 
processes are confined to the ground floor, and the actual spinning is carried out on 
the upper floors. It has long been accepted that the weaving process calls for better 
lighting than spinning processes, and it is usual to find that in a weaving mill the looms 
a housed in a single-storey building with a north-light roof. Even in the unusual 
instances where one firm is concerned with both spinning and weaving there is still 
this clear division in accommodating the two sections. 

Daylighting is often good, even in many of the older mills, and the poor working 
conditions associated with the textile industries in earlier decades were due to over- 
crowding of plant, long hours, insufficient artificial lighting, lack of air-conditioning, 
and, particularly in weaving sheds, a high noise level. All these matters have received 
energetic attention in recent years, and the illuminating engineer has played an essential 
part in the improvement of working conditions and the consequent increase in efficiency. 

There has also been an expansion in the use of individual electric drive for many 
machines, but in the majority of mills the lighting engineer must still contend with a 
mass of overhead drive mechanism which often destroys the ideal lighting layout 
and causes much troublesome vibration. 

Although considerable attention is now being given to air-conditioning, the presence 
of fibre in the atmosphere in the form of “fly” is not only unpleasant for the work- 
people but also calls for the frequent cleaning of lighting fittings. 


(6.1) Illumination Intensities 

The statutory minimum illumination intensity of 6 lumens per sq. ft. called for 
ty the 1941 Regulations at present applies only to those factories in which the regular 
working week exceeds forty-eight hours or where shifts are worked, but it is note- 
worthy that the recent Joint Advisory Committee on the Wool Industry reported its 
pinion that these regulations should be revised and extended in application (), 
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Further, the Committee recommended minimum intensities for this industry well abov 
the statutory figure of 6 lumens per sq. ft., though not approaching the desirabk 
intensities suggested by the LE.S. Code. Extracts from this Code, as applied to the 
principal processes in the cotton and wool industries, are given in Table 1. 

Table I 


Recommended Illumination 
Process Industry Intensity 
Lumens per sq. ft. 


Blending, Blowing, Cotton | 
Carding, Combing Wool 7 
Spinning Cotton 7 
Wool 15 
Winding | Cotton 10 
Wool 15 
Warping Cotton 10 
Wool 20 

Weaving Cotton 10/39 ( According te | 

Wool 10/50 | colour and 


A few years ago these figures seemed over-ambitious to textile engineers, particu- 
larly if, as often happened, the existing lighting intensity was below 2 Im./ft.2. But 
the recommendations are now being widely accepted as desirable. 

In such operations as spinning, winding, and warping the intensities suggested 
are by no means excessive; in fact, such illumination is sometimes insufficient, particu- 
larly when the brightness contrast of the task is poor. For instance, ring spinning in 
the cotton industry requires an intensity of not less than 10/12 Im./ft.2 on the vertical 
plane to enable the operative to see rapidly moving threads of comparatively fine counts, 


7 


Fig. 3. Cold cathode fluorescent lighting in a modern nylon-throwing factory. 
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As mentioned earlier, the Code makes no recommendations for the flax and linen 
industry, but the ranges suggested for the cotton industry would be satisfactory with an 
increase to 15 Im./ft.2 for the peculiar conditions of wet-spinning. 

The silk and rayon industry would generally be well served with the illumination 
ranges suggested for the wool industry, though the figures for winding and warping 
should be regarded as minima. 

The recommendations of the I.E.S. Code in relation to the clothing industry are 
reasonable, though experience has shown that the proposed intensity of 20 Im./ft.2 
for cutting and sewing should be increased when dark colours are involved. For 
marking-out it is necessary to have a local illumination intensity of approximately 
50 Im./ft.2, and special care must be taken in the siting of the sources. 

In many textile and clothing concerns, however, the desirable improvement in 
; lighting conditions at the present time is rather in the nature and arrangement of the 
light sources than in increased quantity of light. 


(3.2) Light Sources 

In the years prior to the second World War incandescent electric lamps largely 
displaced gas lighting in the textile and clothing industries, though the use of gas in 
weaving sheds continued until quite recently. Experimental installations of the earlier 
discharge lamps of low wattage ratings yielded some interesting results, particularly in 
revealing fine silken threads with increased clarity(2), but colour distortion precluded the 
wide adoption of such sources. 

The development of the fluorescent tubular lamp demanded a new approach, and 
with one or two exceptions the lighting of manufacturing areas in these industries is 
now shared between gas-filled lamps and fluorescent tubes. The latter are usually the 
hot cathode, mains voltage type, but one of the rare instances of a large cold cathode 
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Fig. 4. Section of layout of a cotton card room. 
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Fig. 5. Ring spinning room in a cotton mill. 


installation in the textile industry is illustrated in Fig. 3, which shows a modern, window. 
less, air-conditioned nylon-throwing factory illuminated to an average intensity of 
30 lm/ft.2 by nearly a thousand triple-tube units. 

Whilst there is justified enthusiasm over the advantages of the fluorescent tubular 
lamp, it must not be forgotten that many industrial interiors are lighted quite adequately 
with filament lamps. For instance, the cotton card room illustrated previously in Fig. 2 
is illuminated to an average intensity of 8 Im./ft.2 by means of 200-watt G.L.S. lamps 
in standard dispersive reflectors. 

The layout for a section of this room is shown diagrammatically in Fig. 4. In spite 
of overhead shafting, driving belts and ventilating ducts, it was possible to design 
a symmetrical lighting layout, thus assuring a good appearance to the room. Moreover, 
no lamp is situated immediately above a machine; this is a frequent requirement in the 
textile industry where an accidental lamp breakage could delay an important process 
and may also damage expensive machinery.(?) 

Fig. 5 shows a ring spinning room in the same mill lighted to an average intensity 
of 10/12 1m./ft.2 by similar means. This higher figure may seem surprising when the 
two pictures are compared, but it will be obvious that the lighter appearance of the 
card room is a result of reflection from large masses of white cotton. This effect may 
occasionally lead to an undue brightness contrast, especially if the sliver is seen against 
a background of dark machines; this argues in favour of painting machinery in lighter 
colours to tone with appropriate decorations of walls and ceiling, a procedure which 
has been adopted by some of the more progressive concerns. 

Many similar processes in the various textile industries have, of course, bees 
lighted by fluorescent tubular lamps, chiefly because of long lamp life, current economy 
and low brightness; though a reduced maximum demand has often been an additional 
advantage when generating plant has been insufficient to take a heavy lighting load. A 
typical fluorescent lighting installation is shown in Fig. 6, which illustrates mule 
spinning frames in a woollen mill. 

Some mill-owners have been dubious about stroboscopic effects, but their feats 
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Fig. 6. Mule spinning in a woollen mill. 


have usually been unfounded. It has been common practice to attempt to allay this 
danger by using the “twin-lamp” circuit or by connecting adjacent single tubes to 
different phases of a three-phase system, but there have been many instances where these 
precautions have been omitted without unfortunate results. This suggests that the 
fears concerning stroboscopic flicker may have been exaggerated, at Jeast so far as the 
textile industries are concerned. 

The advantages of current economy, long lamp life and low brightness are, of 
course, increasingly important with the increase in lighting intensity and it is for such 
operations as warping, weaving, cutting, sewing, and inspection that the fluorescent 
tubular lamp is an undoubted success. Nevertheless, there is one feature of this light 
source which continues to cause much misgiving in the textile industries, namely, main- 
tenance costs, particularly in regard to labour. The average mill electrician is an 
individual of robust character, who, though usually possessing a sense of humour, is 
not amused by the complications of lamp faults and starter switch faults and is not 
quick to diagnose fluorescent lighting troubles. The wider use of the instant-start 
circuit will no doubt contribute to the solution of this problem. 


(3.3) Choice and Disposition of Fittings 


Much has already been written about the detailed planning of textile lighting 
schemes and it would be impossible to recapitulate these principles in what is intended 
to be a general review of the subject. It may, however, be considered timely to make 
some general observations after several post-war years of lighting opportunities. 

Whilst there are still examples of haphazard lighting, the larger textile concerns 
usually give some thought, or seek advice, before relighting on a considerable scale. 
The old argument concerning the “tunnel effect” now appears to have made its 
impression, and when fluorescent lighting is installed, open-top trough fittings are a 


' popular choice. It is also less difficult to convince mill-owners that the lighting of back 


alleys is sometimes as important as the lighting of workers’ alleys. 
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The normal industrial fittings for use with either G.L.S. lamps or fluorescent tube; 
have wide applications in the textile industries, and special fittings are only mak 
necessary by peculiar atmospheric conditions or by the requirements of local lighting 
In dyehouses, where operations are carried out with boiling liquids it is, of course. 
necessary to employ vapour-proof fittings, and as acid fumes are present these fitting; 
must be designed accordingly. Reference has already been made to the conditions 
which obtain in wet-spinning rooms in flax mills, where the atmosphere is humid and 
the floor running with water. Air-conditioning in the more modern mills is having g 
salutary effect, but in many older mills working conditions are still poor. In past years 
the artificial lighting equipment has usually been most elementary, but manufacturers 
have now turned their attention to the problems of redesign. 


Amongst all the visual tasks in the textile and clothing industries, the illuminating 
engineer has perhaps found himself most interested in the operations in the weaving 
shed, where there has been considerable controversy regarding alternative lighting 
methods. Some extremely interesting experiments have been carried out by the 
Lighting Service Bureau in a rayon weaving mill, the results being assessed in terms 
of weavers’ wages and owners’ profits after the various lighting costs had been taken 
into account. The general conclusions show to the advantage of fluorescent lighting, 
but a properly designed filament scheme also gave good results. For plain weaving 
many alternative lighting schemes are suitable, but when dobbies and jacquard looms 
are employed one of the chief difficulties is to find space, especially for the larger 
fluorescent fittings. 


Some indication of the problem will be gathered from Fig. 7 which shows a 
twin-tube 80-watt fluorescent 
fitting lighting the faces of 
a pair of jacquard looms. 
Additional lighting is required 
at the loom backs, and care must 
be taken to see that there is 
adequate illumination on ll 
sides of the superstructure to 
facilitate adjustment of the 
jacquard mechanism. It is usual 
to employ fluorescent tubes at 
right angles to the loom width 
to minimise the shadow cast by 
the sley, but this is obviously not 
possible in this particular case; 
and when many narrower 
jacquard looms are_ closely 
spaced in a comparatively low 
weaving shed the lighting diffi- 
culties can easily be visualised. 

The importance of this parti- 
cular lighting problem is not 
to be denied. A leading 
authority (5) on weaving has 
recently stated that, to obtain 
the maximum output from 
modern machinery it should be 
operated on a two-shift basis; 
and he goes on to say “The Fig. 7. Fluorescent lightirg for Jacquard looms. 
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comfort of operatives is most important, and uniformity of lighting throughout 
the working day is essential.” 

If the illuminating engineer is to achieve an intensity of artificial illumination 
comparable to good daylight, the Jighting industry must produce units of high 
eficiency coupled with low brightness and comparatively small physical dimensions. 
There are, however, signs of a complementary move on the part of textile machinery 
manufacturers, as Swiss loom makers are now producing looms without super- 
structure), claiming as one of their advantages that more light can reach the working 
parts of the loom and more light and freedom of vision is allowed in the weaving 
shed. 

Associated with the weaving process is the operation known as “ drawing-in ” 
to which reference was made earlier. The warp threads are drawn through the 
heald eyes and the reed; usually working in pairs, operatives face each other through 
the heald and handle each individual thread in turn. The work can only be done 
at close range and it is difficult to use a high brightness source without causing dis- 
ability glare to one or other of the two operatives. On the other hand, the limited 
space available is usually insufficient for a standard fluorescent fitting. A recent 
development in this connection has been the introduction of a “ drawing-in machine ” 
which automatically presents each thread to a single operative, the threads being seen 
in silhouette against a small translucent screen, back-lighted by a low-voltage lamp. 

The idea of “ built-in ” lighting may lead to interesting developments in the textile 
industry. | Several different machines with integral lighting have recently been 
demonstrated, including a woollen carding set with two 80-watt fluorescent tubular 
lamps mounted behind the vertical supports of the condenser, to illuminate the interior 
of the machine. As the tubular lamp will withstand heavy vibration, further appli- 
cations may be in store, and it is interesting to speculate on the possible results of 
proper co-operation between textile machinery manufacturers and the lighting industry. 

Fluorescent lighting has perhaps been a greater boon to the clothing industry 
than to any other, partly because there was ample room for improvement, and partly 
because the tubular lamp is the ideal source to provide high intensities on the working 
plane with freedom from both direct and reflected glare. Many workrooms are 
sill lighted badly; sewing machines ranged in the orthodox manner down each side 
ofa long bench, illuminated by naked 100-watt clear G.L.S. lamps, each suspended 
at eye-level directly between opposite machinists. The improvement when these 
lamps are replaced by fluorescent lamps suitably positioned in appropriate fittings can 
easily be imagined; and this improvement is often achieved with a reduction in the 
total lighting load. This system of “semi-local” or localised lighting with tubes 
mounted three or four feet above the working plane in open-top reflectors is now 
becoming quite common. It is usual to find that an intensity of 15/25 1m/ft? is 
provided on the needle plate, so making the much deplored “ needle-lights ” 
unnecessary. 

Fig. 8 shows a more ambitious scheme of general lighting in a workroom, 


employing continuous open-top trough fittings to give an average overall intensity of 
some 40 Im/ft2. 


(4) Lighting for Quality Control 


The progressive modernisation of the textile industry has led to some special 
applications of light sources apart altogether from their orthodox uses for general 
and local lighting. For instance the increasing speed of cloth printing machines has 
made continuous inspection difficult, but the application of a discharge lamp on the 
stroboscopic principle (the flicker rate being adjusted to the speed of “ pattern repeat”) 
has been a marked improvement, allowing a succession of “ stills” to be viewed with- 
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Fig. 8. Continuous troughing in a modern clothing factory. 


out difficulty. Such special applications of light sources can be _ considered 


conveniently in three groups. 


(4-1). Inspection 


It will be appreciated that to reveal texture faults in fabrics requires not only a 
high intensity of direct illumination but, alternatively, strongly directional light at graz- 
ing angles; special provision for inspection by silhouette is also needed. The fluorescent 
tubular lamp has contributed materially to the solution of such problems, since the 
extended light source gives even illumination across the width of the cloth. Such tubes, 
mounted in narrow-angle specular reflectors, are now being used to provide light at 
grazing angles; a movable fitting allows the desired changes of direction. 

For the inspection of the more expensive fabrics it has long been the custom to 
pass the material over some form of window, back-lighted either by natural light or 
some source of near-daylight, and the fluorescent lamp permits more even diffusion with 
better colour rendering than older sources. Such a back-lighted panel is often the 
essential part of a “ cloth-inspecting machine” which comprises a sheet of flashed opal 
glass in the surface of an inclined table, with automatic means of passing the cloth over 
the panel at the required speed. There should be some control over the brightness of 
the panel, so that it can be increased for opaque materials and reduced for sheer fabrics. 
It is found that a panel brightness in the range of 100 to 400 footlamberts is usually 
satisfactory. 

Faults in fabrics are more likely to be detected if the eye scans a stationary area 
instead of following a moving area, and a machine which permits the operator to 
examine the cloth whilst it is apparently stationary has been developed in the U.S.A. 
The optical system consists of a moving mirror and a stationary mirror, the moving 
one following the cloth during a “ tracking cycle” and then returning to catch the next 
section of cloth, with a slight overlap between sections. | Each successive section is 
illuminated by transmitted light during the first part of the cycle, and by reflected light 
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during the second part, thus eliminating unnecessary movements by the operator, and 
thereby reducing inspection costs. The light sources employed in this machine are 
parallel fluorescent tubes mounted transversely to the direction of travel of the cloth. 

Certain impurities in fabrics (particularly oil stains) fluoresce under radiation in 
the ultra-violet region, and this has led to the use of “ black glass ” lamps for inspection 
of this kind. When it is necessary to examine a relatively large area, several lamps are 
employed in a simple trough reflector; this is a moderately satisfactory arrangement, 
but the development of an extended source of U.V. would facilitate more uniform 
irradiation. 

An American development which has met with some acceptance in this country 
is the Seri-plane, a machine which lays parallel strands of closely-wound yarn on a 
black board in woven fashion to give a simulation of the finished texture before manu- 
facturing. The board is then rack-mounted at adjustable angles to exhibit defects for 
identification. This obviously calls for carefully oriented lighting, and the fluorescent 
tubular lamp is now being used. 


(42) Colour Matching 


It is perhaps in the textile and clothing industries that problems of colour 
discrimination are presented in their most acute form, and the elaborate colorimetric 
methods now widely adopted in textile laboratories will have little practical effect unless 
facilities for accurate colour matching are available at vital stages in the manufacturing 
process. The quickest and easiest method of judging colours during general industrial 
operations is by visual comparison. Since materials are most frequently seen in day- 
light it is usual for this comparison to be made under the light of a north sky if this 
isavailable. When it is not, recourse must be had to some source of artificial light. 

As daylight is itself so variable in intensity it would be ideal if an accurate and 
stable simulation of north sky light could be provided and universally recognised. This 
would require co-operation at all stages in the manufacture of fabrics and wearing 
apparel, from the dyehouse to the retail shop; for it is of little advantage to the sales- 
woman to know that colour values are carefully determined in the dyehouse if her 
customers are, quite literally, “ seeing things in a different light.” 

Until recent years the efforts to supply such an illuminant did not meet with great 
success, though the “daylight blue” incandescent lamp and ordinary incandescent 
lamps with the addition of blue glass filters were commonly used. The desirable require- 
ments of a source of artificial daylight have been listed as follows (7):— 

1. Spectral distribution approximating as closely as possible to that of natural day- 
light at the required colour temperature, usually approximating 6,500— 
7,000 deg. K. 

2. The daylight quality to be maintained through life. 

3. The illuminant must be reproducible, so that replacement of a lamp does not 
give any appreciable change in colour. 

4. A high luminous efficiency. 

5. A large source area, so that a large working area can be evenly illuminated. 
Recent successful efforts to meet the above reauirements have been along two 
ines : — 

1. Special colour-matching fluorescent tubular lamps, either of the hot cathode or 
cold cathode type. These lamps employ special phosphors to give the correct 
spectral distribution at a colour temperature of 6,500 deg. K, and the lamps 
can be used in orthodox lighting fittings provided that the finish of the reflecting 
surface is neutral in colour. 

. The combination of light from two 40-watt blue fluorescent lamps with that 
from tungsten filament lamps to give the required spectral distribution at a 
desired colour temperature. These two illuminants are mixed behind a diffusing 
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panel measuring 24 in. x 18 in., 
and the total effect is comparable 
with a window well illuminated by 
natural daylight. An illustration 
of this unit is given in Fig. 9. It 
is sometimes necessary to judge a 
colour not only by natural or near- 
natural light, but also by the kind 
of artificial light which has been 
most common during the last few 
decades, ie., the light from 
tungsten filament lamps. Since 
this unit employs such lamps to 
contribute to the total effect the 
circuit is arranged so that the 
lamps are separately switched, thus 
making this alternative illuminant 
readily available. 
These sources of artificial daylight 
are being widely accepted by the textile 
and other industries and there seems no 
valid reason why progress toward the ‘ 
adoption of a “standard illuminant” Fie. 9. A A aia" 4 Me 
should not be made. The C.LE. has — tee yore — 
laid down (8) recommendations regarding 
the specification of the colour and colour-rendering properties of illuminants, so there 
need be no difficulty in specifying an agreed illuminant within reasonable limits of 


tolerance. All that is required is the necessary co-operation within the industries 
concerned. This, however, is obviously a domestic matter, and we can only hope that 
it is engaging the attention of the learned societies in the textile industries. 


(4.3) Accelerated Fading Tests 


The textile industries are not only concerned with the initial colour of their pro- 
ducts, but also with the maintenance of colour throughout the useful life of the fabric. 
One of the factors which determines the degree of colour-fading is exposure to sul- 
light, and for testing it is necessary to expose samples to such radiation, either natural 
or artificial. If natural sunlight is used, the tests are very protracted. Nevertheless, 
dissatisfaction with the available artificial sources leads some textile concerns to forego 
rapid results in order to ensure accuracy. 

Artificially accelerated fading is, however, common practice, the usual source being 
an enclosed carbon arc. It has been shown (%) that the spectral distribution of this 
source is rather different from that of sunlight but it has been accepted as the nearest 
approach. The arc is surrounded by a revolving cylindrical frame on which the 
samples are mounted, rotation being necessary to allow for the asymmetrical burning 
of the flame arc. The temperature and humidity of the air surrounding the samples 
are controlled, and in this way it is possible to simulate exposure to sunlight in different 
climatic conditions in order to test fabrics intended for different parts of the world 
One such lamp accomplishes the equivalent of sixteen days June sunlight in a cot- 
tinuous exposure of 24 hours. 

The search for a more satisfactory light source for artificial fading tests has led to 
the suggestion that the gas arc may be suited to this purpose. The “ gas arc” is 4 
term applied (!°) to a range of xenon-filled discharge tubes operated under conditions 
which cause them to emit radiation of sunlight quality. The radiation from the gas 
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yc’is characterised by an intense continuum extending from the ultra-violet through 
the visible region into the infra-red. : 
The gas arc has, therefore, a spectral energy distribution more nearly approaching 
that of sunlight than any other artificial sources used for colour-fastness testing, and 
iminary trials show that it may also provide 
_(@) a symmetrical light distribution which would render the rotation of samples 
unnecessary, and 
_(b) a reproducible source which could be used as a standard for accelerated fading 
tests. 


(5) Lighting for Display 


The development of new light sources during the last decade has almost revolu- 
tionised the principles of display lighting, and whilst present-day practice is very 
variable there have been some interesting and successful experiments. 

During recent years the lamp manufacturer has achieved a wider and more 
aeurate control over the colour and colour-rendering properties of artificial illuminants, 
and this one factor alone makes necessary a new approach to the lighting! of textile 
products. Two aspects of the matter should be considered : 

(a) The lighting of fabrics and garments in such a way as to attract the attention 
of customers and lead to ultimate purchase—this may be termed “ effect 
lighting.” 

(b) The lighting of clothing to give a near approximation to its actual appearance 
when worn under ordinary conditions—this can be termed “ service lighting.” 

If there is any conflict between (a) and (b)—or if (a) is given undue emphasis or 
(b) is completely ignored—then arises an ethical problem which is outside the scope of 
this paper. 


(1) Effect Lighting 

This type of lighting is intended to be more or less dramatic and is applied chiefly 
in show windows, though also to a smaller extent in store interiors. It has been 
found that the lighting of such displays solely by fluorescent tubular lamps gives a flat 
and uninteresting result and this is particularly noticeable in the display of textile 
products. This was pointed out two years ago (!!) but the lesson does not seem to 
have been widely learnt. For instance, the fluorescent louverall device, used as the 
oily lighting in a shop window, destroys the form and modelling of the garments 
displayed. The flowing sweeps of draped material (so artistically arranged by the 
expert window-dresser) require to be emphasised by strongly directional light to have 
their full effect. The addition of reflector spotlamps can be very effective, and this 
has now become the popular way of providing the directional component, the slight 
colour change often being a further advantage. Where this small colour change is 
not acceptable, the mercury/tungsten “blended” lamp has been used with some 
success, 

Doubts have been raised on the possible fading effect of fluorescent light on 
wloured textiles, and the following results of some tests made in America are 
therefore particularly interesting (!2). They show relative exposures (taking account of 
both intensity and duration) necessary to produce equal fading:— 

Sunlight and skylight 
Tungsten filament lighting 
Daylight fluorescent tubes 
These figures are based on the average results of tests on 108 samples. 

Strongly coloured lighting has, of course, little application in the field of display 
ice the “natural” colours of fabrics and garments form one of their chief attrac- 
ons. The device of flooding a matt background with coloured light at a low intensity 
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Fig. 10. Modern lighting in a dress salon. 


can, however, be used effectively to harmonise with a display composed solely ¢ 
garments within a certain range of shades. It is then noticeable that some such display 
do not need a high lighting intensity if certain colours predominate. For instance, 
display based on blue can be quite attractive at a really low intensity whilst a display 
in yellow with an equivalent intensity merely looks insipid. 

An outstanding example of interior display lighting is shown in Fig. 10 whici 
illustrates an effective combination of several techniques. The illumination of : 
store interior, particularly where a large area is given over to the sale of fabrics and 
garments, presents a problem in colour-rendering. The use of either hot cathode o 
cold cathode fluorescent tubes for general lighting is now becoming widespread, bul 
it is unfortunate that the present selection of tube colours cannot guarantee 1 
“natural” appearance to the merchandise. (In the past the indoor appearance o 
clothing under tungsten filament lighting had become “ natural” by usage.) Since this 
problem has apparently been incapable of solution, most managements arrange som 
high-lighting to lend attractiveness to the display and leave the customers to wort 
about the ultimate appearance of their purchases. 


(5.2) Service Lighting 

This problem of apparent colour change after purchase has, however, given trouble 
for many years, as is evidenced by the long-standing practice of “taking it to the 
door.” The advent of new light sources has rendered the public still more suspicious, 
as these sources, mixed with more orthodox lighting, give a daily demonstration o 
colour-change possibilities. 

It may, therefore, be considered that the time has arrived for a serious col 
sideration of the problem, especially when it is related to the purchase of high-quality 
merchandise in our leading fashion houses. Even in such establishments there seem 
to be little use of modern artificial daylight sources for specific matching purpose 
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such a source alone would not, of course, be sufficient for the proper selection of 
fabrics, as Many garments are seen often under artificial light and rarely, if ever, under 
sorth-sky daylight. 

One interesting line of approach is the proposal to provide a special “ fitting 

cubicle” with three alternative illuminants:— 

(a) Daylight, excluding sunlight. Since this should necessarily be well-diffused 
lighting, the use of the special colour-matching fluorescent tubes above a 
louverall ceiling would probably give the desired effect. 

(b) Daylight with sunlight. This would be achieved by adding a directional com- 
ponent of tungsten filament lighting in a correctly judged proportion. Reflector 
spotlamps would form a suitable source. 

(c) Artificial lighting. General lighting provided by either tungsten filament lamps 
or one of the warmer colours of fluorescent tubes. 

One objection to the above proposal will come immediately to mind. Many 

women spend a long time in choosing clothes when only one illuminant is available; 
the proportionate increase in time when three illuminants are provided is obvious. 


(6) Conclusion 


This review, necessarily superficial, reveals the numerous important ways in which 
the science of illuminating engineering assists a group of major industries. As these 
ae also among our chief exporting industries it is a matter for additional pride that 
» many lighting applications can contribute both to the quantity and the quality of 
textile and clothing products. 

Nevertheless, there are lines along which further progress can be made and some 
of these lines have been indicated; the development of lighting units of high efficiency, 
coupled both with low brightness and with reasonable physical dimensions; further 
applications of light sources as an integral part of textile machines; the provision of 
more accurate means of estimating the colour-fastness of fabrics; and the use of the 
newer illuminants in the field of display lighting, not only as an aid to selling, but also 
to contribute to the satisfaction of the customer. 
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Discussion 


Mr. J. W. HowEL- said there were one or two points which should be mentione 
lest there should be misgivings as to the actual task with which lighting engineers wer 
confronted in the textile industry. All the author’s illustrations were of moden 
factories but there was a tremendous number of factories built many years ago whid 
had far greater obstacles to the installation of modern lighting. In the old mills ther 
was a tremendous amount of overhead shafting; this was gradually being displaced, 
Nevertheless, it was not possible to pull a mill down to put in modern lighting, ani 
it was often necessary to fit the lighting to the existing conditions. 

For the ring spinning frame, the lighting had to be on other planes than th 
verticle and therefore its positioning was of extreme importance. Other problem; 
common to all textiles, were healding or drawing-in and looming, the one concerned 
with threading minute threads through small eyes equivalent to needles and the other 
with joining or knotting threads before the heald frames go into the loom. Th 
conditions, particularly in rayons where fugitive tints are used, are such that som 
workers go completely colour blind and have to re-adapt their eyes for half an hour, 
particularly under certain types of lighting. That was a problem in itself. 

With regard to the I.E.S. Code, he paid tribute to the co-operation of the textil 
industry saying that half the battle was won when the industry agreed to the recom 
mendations being put forward. There had been similar agreement in the woolla 
industry and it was hoped shortly to get agreement in the garment industry. In this 
way a great deal of valuable educational work was being done at the present time; 
and it would be agreed that the conditions in the textile industries to-day were vet) 
different from what they were just pre-war or even during the war. 

He asked whether the author had any experience of background brightness treat- 
ment particularly in the drawing-in process in silk manufacture, where there might 
be as many as 30 frames and the operator had to see that the threads were correctly 
joined up. Experiments had been going on for some considerable time in thi 
direction. 

As a result of the tests carried out at Lothersdale it had been demonstrated that 
artificial light had advantages over natural light for weaving rayon. These tests had 
now been accepted by textile authorities and, incidentally, the figures had been cot- 
firmed after two years working. There was a distinct indication that by propetly 
controlled artificial illumination far better quality control could be obtained than was 
previously obtained with daylight. 

Perching was one of the important inspection processes in textiles and varied 
somewhat from cotton to wool and silks. Surface inspection required directional 
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lighting whilst texture perching, that is when one was looking through the material, 
required a light source of uniform brightness at the back. 

Mr. Howell mentioned a case in which the fading of silk was attributed to a new 
fluorescent lighting system. The material was sent away for testing and the fading 
was found to be due to chemical reactions set up as the result of an obsolete heating 
system. Care should be taken before assuming that the lighting agent was the cause 
of fading troubles. 

Referring to the stroboscopic effect of fluorescent lighting he mentioned a case in 
a silk mill of an operator whose task was to look for “dropped ends” caused by 
broken threads. The girl complained of headache and said it was due to the fluorescent 
lighting. Actually the girl suffered from headache when working on the same process 
under daylight conditions. It was found that she was a farmer’s daughter and had 
been used to farm work with consequent long vision. In looking at hundreds of threads 
vibrating in a loom all moving closely together she had been unable to adapt herself 
to close vision. Subsequently she was sent to an eye specialist who supplied suitable 
glasses and the trouble disappeared. 


Mr. T. S. JoNEs regretted that time was too short for such a competent author 
to deal with more of the special problems peculiar to the textile industry as there was 
sill a large amount of investigation work outstanding in this field. 

Referring to wet spinning of flax, he said that intensity of light was probably less 
important than direction of light to ensure adequate flashing of thread plates. Very 
often economics tend to control the arrangements and numbers of points between 
frames and he had found differences of 3 or 4 to 1 in intensity were often acceptable 
as long as adequate flashing occured: this also applied to certain other sections of the 
industry. 

Stroboscopic effect was an old bogy: at first he expected stroboscopic trouble 
from moving threads but as most movements in weaving and circular spinning were 
those of a radial line of thread about a point at one end and as, except for rayon 
and nylon, most threads were relatively unpolished so that the reflections were diffused, 
the effect was unlikely to be noticeable over the very small areas where synchronous 
speed might occur. This appeared to him to be a reasonable theory for the almost 
complete absence of trouble. 

The author had made reference to the increased use of cold cathode equipment 
in American industry. This did not tally with Mr. Jones’s experience in the States nor 
did it seem to tally with the recent publicised installations which continue to make use 
of standard hot cathode fluorescent tubes to provide high general illumination. 

The Americans seemed to pay less attention to directional effect and immediate 
background brightness than we did but they made excellent use of colour and provided 
some fine examples of this in textile mills to the obvious benefit of workers from the 
standpoint of production and psychology. In general, the American structures were 
more modern than ours but quite a lot could be and had been done to improve our 
older mills. 

_ Referring to the author’s window lighting demonstration, Mr. Jones said that he 
did not quite agree with the low intensity illumination as an attractive medium of 
display. The public might almost feel that there was more load shedding in progress! 
A low brightness in relation to surroundings would cease to have the drawing power 
Which was the main idea of window lighting but the use of coloured lamps for back- 
ground lighting seemed likely to develop as part of the display man’s art. 


_Dr. H. H. BALLIN asked for the author’s experience of the effect of moisture on 
fittings under the conditions of high humidity in textile mills. He had found that the 
standard stove-enamel finish was unsatisfactory, and the alternatives vitreous enamel 
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and plastic, had disadvantages, particularly with regard to cost. Some inte 
experiments had been going on with the use of special plastic enamel finishes fo 
fittings, and two installations had shown excellent results over a period of two yean 
These had proved to be corrosion-resisting and they had a better reflection than norm, 
stove-enamel finish. 

With regard to the use of fluorescent lighting for display, he referred to a currey 
fashion show in London, where for the first time fluorescent stage-lighting equipmey 
had been employed. The reception was so favourable that he fully expected this ney 
method to become the standard lighting of the future. 


Mr. J. A. WHITTAKER, referring to the window lighting demonstrations given by the 
author, mentioned the silhouette effect which could be over-emphasised when a back 
ground of light colour appeared brighter than the merchandise displayed. A slight 
silhouette effect could be obtained very satisfactorily with models arranged against; 
separately illuminated coloured background, light from carefully controlled spotlamy 
giving the opportunity to preserve a more normal illumination for the figures displayed, 
The quality of models for display had a great effect on results and the flat cut-out 
type was not helpful from a lighting point of view. 

Finally, he said, there was a point which had been in his mind for some tim 
and which had been stimulated by the reference by Mr. Hewitt to a report shortly to 
be analysed and published on colour matching. He suggested that there should be som 
investigation of the reaction of fabric colours to any small trace of near ultra-violet 
in the source, because, however minute that trace might be, it might cause a sort of 
bloom, particularly on blue fabrics. 


Mr. C. J. KING reminded the meeting that there were textile mills in other parts 
of the British Isles than in England : there was quite an industry in Scotland. Som 
complaints of headache which had been investigated and which had been ascribed to 
the lighting, turned out to be due to bad ventilation. Therefore, he gave a warning 
that the lighting should not be held liable for these troubles before other possible cause 
were investigated. In another case, an elderly worker at one of the mending tables 
preferred. to work with a light of about 1 ft.-c. instead of about 12 or 14 ft<. 
provided by a new fluorescent lighting installation. This was bad for the worker and 
therefore he recommended that the lighting installation should not be under the control 


of the operatives. That was a point, of course, that did not only apply to textik 
lighting. 


Mr. F. JAMIESON said the practice of keeping the lighting outside the control of the 
operatives had already been adopted in the Midlands. 

The author had referred to a number of his illustrations as excellent, but 10 
mention had been made of the economics. It might be that a good tungsten install- 
tion would do just as well and therefore a little information on the financial side would 
be interesting. 

On maintenance, he asked if the author could give a specific cleaning period it 
order to keep the fittings relatively efficient not only in carding sheds but also ii 
weaving sheds; his experience had been that it was necessary to have a local light # 
well as general lighting for jacquard looms to facilitate adjustment of the mechanism. 

With regard to colour matching, he said that in a certain large printing works: 
standard illuminant was used for judging colours and all daylight was cut out. This 


was also being tried in the hosiery industry, but whether it would be successful 
did not know. 


Mr. B. C. ROBINSON referred to some of the special problems of the nylon industry 
in South Wales. The first basic process was extrusion and this was done vertically 
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jownwards into warm air without the use of acid or special chemicals. Thus the light 
xd to be cast upwards on a large number of threads and not horizontally, as in some 
ther branches of the industry. The operator had to see the threads in silhouette; and 

although general fluorescent lighting giving an illumination on the vertical plane of 

n0 Im/ft.2 was used, it had been found necessary also to use small tungsten lamps in 

swiveling reflectors, in order that the operator could see, for instance, whether there 
ere ten threads coming down or only nine. 

Whereas in the cotton mill, ring spinning was a down-twist process, they had 
p-twisting for nylon and silk, with vertical threads; but with fluorescent lighting they 
experienced no stroboscopic effects, spindle speeds being from 9,000 to 12,000 r.p.m. 
There were varying backgrounds. He would like more information with regard to the 
old cathode fluorescent lamp as he wished to try this when extensions were made. 

As to economics, when his lighting installation was being designed some four years 
go, it was necessary to make out a good case to the accountants for fluorescent 
lighting. It was calculated that in spite of the low charge per unit from the public 
electricity supply, of 0.65d. to 0.7d. per unit, the economics would be satisfactory. 
(The mill was running continuously fov 8,600 hours per annum with an annual load 
factor of 90 per cent., and that accounted for the low price per unit.) He had taken 
into account the higher cost of the fluorescent lighting installation which was some 
tens of thousands of pounds more than a corresponding tungsten installation. He felt 
hat they had gained experience in the lighting of the nylon factory which might be of 
some assistance to the older and more traditional textile industry. 


Mr. S. ANDERSON said that when, some 20 years ago, he spent several months 
looking round textile mills attempting to formulate ideas as to how best they could 
be relighted, he estimated that not more than 5 per cent. of them were reasonably well 
lighted. He asked the author what the percentage would be to-day. Judging by the 


paper and illustrations, a good deal of progress had been made. 

He said he had been introduced to the stroboscopic effect with fluorescent lamps 
in the spinning industry some years ago by the engineer of a progressive Lancashire 
mill who was worried about it in connection with his ring spinning frames. It was 
suggested that high frequency fluorescent lighting might eliminate the effect, and tests 
ere made on two ring spinning frames using the ordinary 50-cycle fluorescent lighting 
and 400-cycle fluorescent lighting. The spindle speeds were high, although not so high 
as for nylon—4,000 to 10,000 r.p.m., but the speed was varying all the time—and the 
conclusion arrived at was that the stroboscopic effect was no less evident at the higher 
frequency but was really not worth worrying about. The high frequency installation 
was not proceeded with. 

If, however, people were insistent that, at all costs, there must be no stroboscopic 
tfiect, that result could be achieved by the use of D.C. supply. 


Mr. N. C. SLATER said he had asked some friends of his on their return from a 
business trip to America what was the position in America on the use of tungsten 
lighting. Two of them said the Americans were throwing out fluorescent lighting and 
were going back to tungsten lighting. 

Be that as it may he felt that in this country we needed to make up our minds on 
what type of lighting was right. During the last few years we had gone through stages 
of the use of the daylight lamp, the warm white lamp, the natural lamp and the mellow 
lamp, and now we were discussing the tungsten lamp and the fluorescent lamp jointly. 
Just where were we going? 

Mention had been made during the lecture of the stroboscopic effect, but frankly 
he felt this could be dismissed from their thoughts because as an engineer he believed 
ithad been overcome. As a member of the I.E.S. he felt that lighting engineers were 
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misleading the public in general, and that people were being confused with the lightiny 
mediums that are available at present. With the range of lamps now available it yw 
time we threw out the warm white and daylight and made up our minds whether, 
adopt tungsten lighting or go all out for fluorescent. 


Mr. A. G. PeNNy (Communicated): “ Mr. Hewitt referred in his paper, althoug 
not in his lecture, to the maintenance costs of fluorescent lighting and made a plea fy 
simplicity. Whilst not in any way wishing to dissociate myself from the desirabiliy 
of having the most simple form of lighting that is possible, I feel it is very easy toy 
too far in this direction: simplicity instead of efficiency is an unjustifiable extravagang 
It is my experience that many of the complaints about fluorescent lighting arise ny 
because the system is excessively complicated but because the engineers in charge ¢ 
it have not been properly trained. 

Compared with the complexity of the machines used in the textile industy, 
fluorescent lighting is simplicity itself. What has to be realised is that a highly comp. 
ent mechanical engineer is not the man to look after any form of lighting, and thy 
properly trained electricians are essential. Indeed, I would go as far as to suggw 
that the poor lighting which has in the past characterised the textile industry is in som 
considerable measure due to the fact that too many engineers in charge of textile mik 
have had no training in electrical matters. 

Mr. Hewitt in his demonstrations of shop window lighting suggested that; 
combination of colour matching and mellow lamps provided a very pleasant colour, 
which I understood him to suggest might well be considered for general purpose lighting 

A mixture of these two lamps certainly does produce a very pleasing light, bu 
since the efficiency of both lamps is 36 lumens per watt at 100 hours, the efficiency 
of an equal combination of the two would also be 36 lumens per watt and up to dat 
very few users of fluorescent lighting have been sufficiently colour conscious tok 
willing to accept a general purpose lighting of such a relatively low efficiency in exchang 
for a good colour. 

Colour and efficiency are interdependent, and a lamp having good colour render 
ing properties over the whole of the visible spectrum will not be as efficient as a lam 
which packs much of its energy into the yellow/green portion of the spectrum to whid 
the eye is so much more sensitive. The existing natural colour represents an attemp 
at a commercial compromise between the desire for a high efficiency and a reasonabl! 
colour rendering. It is my belief that as users of light become more colour consciow 
they will place increasing emphasis on good colour rendering and be willing to sacrifice 
efficiency for it. In consequence, I hope to see manufacturers meeting this demand 


by concentrating more and more of their research efforts on better colours rathe 
than on efficiency.” 


Mr. HEwiIrtt, replying to the discussion, said that the Paper was intended as: 
general survey and was, therefore, of necessity, superficial. | 

He had expected questions and comments on details of various aspects but t 
reply adequately to all the questions raised would mean a series of supplementay 
papers and there was no time for that. He hoped, therefore, that he would be excuse 
if he did not reply adequately to some of the points which had been raised. 

In reply to Mr. Howell he was grateful to him for pointing out further problem 
in the textile industry and particularly for his reference to perching. The question d 
background lighting for drawing-in was probably the most difficult task in the textit 
industry and he could only repeat that no satisfactory solution had yet been found 
It must be some low brightness source. One new development in this direction wi! 
mentioned in the paper but it was too early yet to say whether it was a solution. 

He had been a little shocked to hear it suggested that artificial light should & 
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ysed throughout the working day even when natural light was available. From the 

technical angle there might be justification for it but there was the psychological 

aspect and he would hesitate to exclude natural light when it was reasonably adequate 
e job. 

7 -9 4 the stroboscopic effect, apparently they all agreed that it was not serious 

and he therefore suggested that the bogy should be buried so far as the textile 

industry was concerned. 

With regard to Mr. Jones’ doubt concerning low intensity lighting for show 
windows, he said that in judging the suggestion we were in the realm of opinion rather 
than in the realm of established fact ; but it must be remembered that in the late 
evening hours when he had suggested that low intensity illumination should be used, 
people were already dark-adapted and therefore, such displays would be quite 
noticeable. 

The author hoped he had not suggested that cold cathode equipment was widely 
ysed in the textile industries in America but it was certainly employed more than in 
this country where such installations in textile mills were very rare. 

Mr. Hewitt agreed with Dr. Ballin that stove enamelled fittings did not stand up 
to excessive moisture in textile mills and if the economics would permit he would 
recommend vitreous enamelled fittings. He had no experience of plastic enamel 
finishes and he could not say whether Dr. Ballin’s expectations and hopes in that 
respect were likely to be justified. 

Replying to Mr. Whittaker he said he thought the display artist would find some 
difficulty in providing any large number of three-dimensional displays for shop 
windows. The idea of using a small spotlight trained on a limited area had already 
proved attractive. 

On the question of colour temperature of light sources he said that colour 
temperature was not the whole specification and when dealing with sources for 
accurate colour discrimination the spectral energy distribution was very important. 

With regard to information concerning economics which had been asked 
for by Mr. Jamieson he said that unfortunately this was one aspect that had had to 
be abandoned in order to try to cover the whole subject of the paper, but Mr. 
Robinson’s contribution to the discussion had provided some useful details. For the 
maintenance of fittings in textile mills he suggested that with a weekly brushing 
down and a thorough cleaning every two months installations should be reasonably 
well maintained. Mention was also made by Mr. Jamieson of special lighting for 
the jacquard mechanism. His own experience in the cotton industry in recent in- 
stallations was that no permanent lighting was installed but that light duty plugs were 
provided at the top of the machine to allow the use of portable lamps. 

If the suggestion of a standard illuminant in the hosiery industry was to be 
developed it required the co-operation of very many people and he hoped the various 
leamed Societies were giving some thought to the question now that the lighting 
industry could produce such accurate matching sources. 

Information regarding the cold cathode installation asked for by Mr. Robinson 
could easily be obtained as the installation had been widely publicised. 

In reply to Mr. Anderson he said that whilst it was difficult to give an exact figure 
of the number of textile mills now reasonably well lighted he would think it was 
about 30 to 40 per cent. compared with the figure of 5 per cent. mentioned for 20 
years ago. Most other mills were giving serious attention to the matter. The usé 
of D.C. to avoid stroboscopic flicker was an obvious course but it meant surrendering 
one of the chief advantages of fluorescent lighting, namely current economy. 

It was difficult to know what Mr. Slater’s question meant when he had asked 
where we were going. We must not be over-impatient in viewing the general field 
of lighting at the present time. The comparatively recent development of fluorescent 
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tubular lamps had launched us on an age of transition in lighting and that age might 
last some considerable time ; therefore the present was not the best time to be cay, 
gorical about lines of development for the future. 

Replying to Mr. Penny’s written contribution : Whilst I agree that it is preferabj 
to have a properly trained electrician in charge of an industrial fluorescent light 
installation, I feel that it is possible to use this argument as a refuge behind which th 
lighting industry may fail to strive sufficiently for that simplicity of equipment whid 
I believe essential to the continued expansion of this type of lighting. 

I agree that effective colour rendering should be sought even at the expense ¢ 
reduced source efficiency. 


Additions to List of Members 


The following applicants have been duly elected by the Council to membership in th 
Society, and their names have been added to the list of members. 


SUSTAINING MEMBERS : — 


NE ESE age (C", Representative : John Churchill 
Westmorland Road, Lonpon, N.W.9. 


CORPORATE MEMBERS : — 


oe ak | aeeeeerenrs = “High Elms,” Ash Hill, Compton, STAFFs 
CS I 197, Station Road, Stechford, BIRMINGHAM, 9. 
cl. aS ORS eT ae 1, Severn Terrace, Smithfield Road, Shrewsbury, SHrops. 


DS ee, ¢ Sener c/o British General Electric Co., Ltd., 26, Customs Street East 
Auckland, NEw ZEALAND. 


PN EES ass ee.aub oop ssc span Brownlow, Astbury, Congleton, Cues. 

Perachie; BR. F. ...:.:...:.- 29, Nant Road, Childs Hill, LonDon, N.W.2. 
STUDENT MEMBERS : — 

Boughton, S. C. ............ 36, Dynevor Street, GLOUCESTER. 

Ries Ro Fo... 3.2 61, Alvin Street, GLOUCESTER. 

RNG TD os cnchs Sch ousoe 164, Elmbridge Road, GLOUCESTER. 

CR ow. RG Eis nn dentobed 12, Bells Inn, Witcombe, GLOUCESTER. 

Radcliffe, B. R. ............ 535, Mather Avenue, Allerton, LIVERPOOL, 19. 

I PE ile ass ws bah coscestan c/o 78, Southgate Street, GLOUCESTER. 

Vestas PROD. ......00.08% Queens Farm, Churcham, GLOUCESTER. 


TRANSFERRED TO CORPORATE MEMBERSHIP : — 


Brash, C. Haydon ......... 6, Blenheim Park Road, South Croydon, Surrey. 


Register of Lighting Engineers 


The Council have accepted the following applications for inclusion on the Register o 
Lighting Engineers : — 


L. A. Doxey, J. W. Howell, V. J. Smith. 


262 Trans. Illum. Eng. Soc. (London) 





The Annual General Meeting 


The annual general meeting of the 
Illuminating Engineering Society was 
held at the Playhouse Theatre, Buxton, 
at 2.30 p.m. on Thursday, Mwy 18, 1950. 


The Secretary having read the notice 
convening the meeting and the statement 
of the auditors for the past year, it was 
agreed that the minutes of the last meet- 
ing be taken as read and were approved. 


Report and Accounts for 1949 


The President then presented the Re- 
port of the Council for 1949. (See Vol. 
XV, No 3, 1950, of Transactions.) Re- 
fering to the invitations of the Centres 
and Groups to the President to visit them 
during the latter half of his Presidential 
year he said he would urge them to con- 
sider inviting the President at least to a 
number of Centres in the early part of 
the Session and so spread this part of the 
President’s duties more evenly over the 
year. 
He mentioned the reference in the Re- 
port to the close liaison between the 
Illuminating Engineering Publishing Co. 
and said that some months ago a series 
of meetings was held with the Directors 
of the Company which had in mind 
various improvements and expansion of 
LiGHT AND LIGHTING. A great deal had 
ben done in that direction and the 
thanks of the members were due to the 
Editors of the Journal for their efforts 
in that connection. 


He drew attention to the statement 
that there had been no award of the 
Silver Jubilee Commemoration Award 
because there had been no applications 
and emphasised the need for members 
under 25 to submit papers and so take a 
greater interest in the activities of the 


Society, 


Due to the change in the regulations 
for inclusion in the Register of Lighting 
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«Engineers, there were some 80 or 90 
applications awaiting attention. The 
work of scrutinising applications took 
considerable time on the part of the 
Registration Board and the Council but 
everything was being done to deal with 
applications as speedily as possible. It 
was, however, absolutely essential that 
there should be no relaxation in the 
standard for inclusion in the Register. 


He said that consideration was now 
being given to the first Trotter-Paterson 
Memorial Lecture which it was hoped 
would be given during the next session. 
Attention was also being given to the 
appropriate use of the Dow Legacy Fund. 
Finally the President read the Conclusion 
of the Report and commended it to the 
careful consideration of members. 


Mr. C. J. King (Glasgow) then pro- 
posed the adoption of the Report and 
accounts and proposed a vote of thanks 
to the President, Council and Officers 
for their work during the year. In 
making the proposition he appealed to 
members to offer their services on the 
various committees of the Society, much 
of which work at present was undertaken 
by far too few members. He also 
welcomed the changes which had been 
made in LiGHT AND LIGHTING. 


Mr. K. R. Mackley (Liverpool), in 
seconding the propositions, said that 
though attendance at meetings was on 
the increase due to increase in member- 
ship, the attendance was still of a low 
order and he called upon members to 
give more support to their meetings. He 
pointed out that authors of papers went 
to considerable trouble in preparing and 
presenting their material and it was 
therefore up to members to show their 
appreciation by attending meetings. He 
also expressed thanks to the Sustaining 
Members of the Society who placed the 
facilities of their technical departments 
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at the disposal of the Society and gave 
opportunities for members of their staffs 
to give lectures. He also paid tribute 
to the dignity with which the Sustaining 
Members accepted such duties and the 
manner in which they avoided the 
temptation of using the Society for 
commercial ends. In conclusion he 
expressed thanks to Dr. Aldington for 
the work he had done during his term 
of office. 

The resolution was put to the meeting 
and the Report was declared carried 
unanimously. 

The President, on behalf of the 
Officers and Council, expressed his 
appreciation of the vote of thanks. 


Election of Officers and Council 


The President reported that as there 
had been no independent nominations, 
those of the Council would stand, and 
he therefore declared the following 
elected : 
President.—Mr. L. J. Davies. 
Vice-Presidents—Mr. C. R. Bicknell, 
Mr. J. G. Holmes, Mr. W. R. 
Stevens. 

Members of Council—Mr. G. Gren- 
fell Baines, Mr. S. S. Beggs, Dr. 
W. E. Harper, Mr. A. G. Higgins, 
Mr. L. H. McDermott, Mr. A. G. 
Penny, Sir Henry Self, Mr. W. J. 
P. Watson. 

Hon. Treasurer.—Mr. W. J. Jones. 

Hon. Secretary.—Mr. H. C. Weston. 

Hon. Editor.—Mr. W. R. Stevens. 


The President said these new members 
replaced eight who retired in the usual 
course and they joined the other sixteen 
members of Council who remained in 
office. 


As regards the Hon. Treasurership, Mr. 
J. G. Holmes had served in many capa- 
cities in the Society and in September 
he completed his maximum term as Hon. 
Treasurer. During his period of office, 
and due to his efforts, the finances of the 
Society had been strengthened im- 
measurably. The members had been 
kept up to the mark in paying their 
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subscriptions at the proper time an 
only the Council and the members of th 
General Purposes Committee knew 
what extent the Society was indebted ty 
Mr. Holmes. His place as Hop 
Treasurer would be filled by Mr. W.} 
Jones. A cordial vote of thanks wa 
given to Mr. Holmes. 


Other Business 


The President reported that at a 
extraordinary general meeting held o 
March 14, 1950, certain amendments to 
the Memorandum and Articles of Asso. 
ciation were approved and carried into 
effect. 


Honorary Membership 


Continuing, he said he had to deal 
with two items which had _ given the 
Council of the Society very great ples- 
sure. 


In April last year. as already reported 
in the Transactions, the Council decided 
to confer on Mr. Howard Long the 
honour of Honorary Membership and 
it was his pleasure now to present the 
certificate to Mr. Long. 

Mr. Howard Long said he had alread 
expressed his thanks for this honour a 
meetings of the Society in London and 
in Birmingham but this was the firs 
opportunity he had had of expressing 
his thanks to the general body of mem 
bers. He very much appreciated this 
signal honour and he hoped to be able 
to continue to assist the Society and take 
part in its functions in the future. 

The President then announced that the 
Council on April 11, 1950, decided to 
confer Honorary Membership of the 
Society on one of its American men- 
bers, Dr. Ward Harrison. The at: 
nouncement was received with acclama 
tion. Continuing, the President said it 
was proposed to send this certificate tc 
the President of the American Illuminat- 
ing Engineering Society and to ask him 
to hand it to Dr. Ward Harrison 00 
some suitable occasion. 

This closed the business of the 
annual general meeting. 
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